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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce idling and stop idling H 2 

using one oil pump to surely operate an automatic transmission 



even when viscosity of hydraulic fluid is high. 
SOLUTION: This automatic transmission has the oil pump 30 
supplying hydraulic fluid to a gear shift element constituting the 
automatic transmission shifting the rotation of a crankshaft of 
an engine to transmit it to a drive wheel and a planetary gear 
mechanism as a power synthetic mechanism 35. The planetary 
gear mechanism has a sun gear 37 provided on a drive shaft 36 
driven by the engine and a ring gear 39 driven by an electric 
motor 47, and a carrier 42 provided with a pinion gear 43 
meshing with the sun gear 37 and the ring gear 39 is connected 
to a pump drive shaft 41 connected to the oil pump 30. 
Consequently, the oil pump 30 is driven by engine power and 
motor power. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the automatic gear for automobiles which has the automatic transmission which changes 
gears and transmits rotation of an engine crankshaft to a driving wheel The oil pump which supplies 
hydraulic oil to the gear change element which constitutes said automatic transmission, It has the power 
composition device which compounds the power of the engine-torque transfer shaft driven with said 
engine, and the power of the motor main shaft driven with an electric motor, and is transmitted to said 
oil pump. The automatic gear for automobiles characterized by making it drive said oil pump with engine 
power and motor power. 

[Claim 2] In the automatic gear for automobiles according to claim 1 said power composition device A 
sun gear, It is the single pinion planetary-gear train which has the carrier supported for the pinion gear 
which gears to this, the ring wheel arranged at this alignment, and said sun gear and said ring wheel, 
enabling free rotation. Said carrier is connected with a pump drive shaft, either of said ring wheels and 
said sun gears is connected with said engine-torque transfer shaft, and it is the automatic gear for 
automobiles characterized by connecting another side with said motor main shaft either. 
[Claim 3] In the automatic gear for automobiles according to claim 1 said power composition device A 
sun gear, It is the double pinion planetary-gear train which has the carrier which supports the 2nd pinion 
gear which gears to the 1st pinion gear which gears to the ring wheel concerned, and said sun gear and 
said 1st pinion gear respectively free [ rotation ]. [ this, the ring wheel arranged at this alignment, and ] 
Said ring wheel is connected with said pump drive shaft, either of said carriers and said sun gears is 
connected with said engine-torque transfer shaft, and it is the automatic gear for automobiles 
characterized by connecting another side with said motor main shaft either. 

[Claim 4] The automatic gear for automobiles characterized by having the one-way clutch which 
prevents the inversion of said motor main shaft in the automatic gear for automobiles given in any 1 
term of claims 1-3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the automatic gear for automobiles which has an oil 

pump for operating the gear change element of an automatic transmission. 

[0002] 

[Description of the Prior Art] As an automatic gear for automobiles, there are a multistage type 
automatic transmission which has an epicyclic gear device, i.e., a planetary-gear train, and a belt type 
infinitely variable device (CVT) in which automatic gear change actuation is performed on a stepless 
story using a belt, and he is trying to drive with the oil pressure which generates the gear change 
element which constitutes a change gear also in which automatic transmission by the oil pump, and an 
oil pump is directly linked with an engine crankshaft, and is driven with an engine. 
[0003] Driving torque Tp of an oil pump (1) shown below It is expressed with a formula, and the small 
thing of driving torque Tp for which a part of engine torque is consumed is desirable in order to be 
beneficial. 

[0004] Tp =Vth-P/(2pi)/etam — (1) However, etam is a pump mechanical efficiency, Vth is the 
discharge quantity per rotation of a pump, and P is a discharge pressure. 

[0005] It is desirable to link an oil pump with an engine directly and to drive it, when simplifying a device, 
but since an oil pump will carry out the regurgitation of the oil quantity of the more than which an 
automatic transmission needs especially in a high rotation region, power loss occurs in a high rotation 
region. 

[0006] On the other hand, the consumption power L by the oil pump is (2) shown below. It is expressed 
with a formula. 

[0007] L=P-Q — (2) However, P is a discharge pressure and Q is the discharge quantity per unit time 
amount. 

[0008] since the consumption power L of a pump serve as engine power loss, the following techniques 
be propose, in order that it may always tackle as a technical technical problem also in any of a 
multistage type automatic transmission and a belt type nonstep variable speed gear and attain small 
capacity-ization of a pump in order to control or to raise the drive effectiveness of a pump so that 
actuation oil pressure may be make into the minimum may reduce power loss of an oil pump 
conventionally. 

[0009] For example, the example 1 (JP,3-213772,A) of precedence is indicating the hydraulic control of 
CVT which established two regurgitation ports in the oil pump, and when rotation of an engine is high, he 
is trying to reduce power loss of the pump in a high rotation region, as it makes the hydraulic oil from 
regurgitation port of one of the two flow back in an inhalation port 

[0010] In order that the example 2 (JP,10-331677,A) of precedence may realize CVT corresponding to 
the idle stop function, the automatic gear which has two oil pumps of an engine drive pump and a motor 
drive pump is indicated, it connects with a line pressur circuit through a check valve, respectiv ly, and 
the delivery of these two oil pumps enables it to p rform alternativ ly a change with an engine drive 
pump and a motor drive pump. 

[0011] Example 3 (JP,10-89445,A) of precedence By indicating the multistage type automatic 
transmission it was made to drive an oil pump with an electric motor, and making the actuation engine 
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speed of a pump unrelated to an engine speed, the power loss which generates a pump by driving by 

high rotation is canceled, and it can further respond also to an idle stop. 

[0012] 

[Problem(s) to be Solved by the Invention] 1. If it is in low idle-ized recent years, in order to improve 
fuel consumption further, when having stopped at the waiting for a signal etc., the attempt which is going 
to lower the rotational frequency of an idling is advancing. In order to secure the function of an 
automatic transmission, it will be necessary to make the capacity of an oil pump increase, in order to 
lower the minimum engine speed at the time of an idling. In this case, it is necessary to correspond to 
low idle-ization, discharging volume is made to increase, when engine rotation is high, the amount of [ of 
discharge quantity ] surplus increases, and power loss is made to increase with the technique of the 
example 1 of precedence. 

[0013] Since only an engine drive pump operates during engine actuation also in the case of the example 
2 of precedence, the capacity of an engine drive pump is made to increase to low idle-ization, and if it is 
****, ** and the power loss at the time of high rotation will increase too. 

[0014] 2. In order to control the fuel consumption at the time of an idle stop-ized car halt at the time of 
a car halt, suspending engine rotation alternatively is performed partly. 

[0015] Since in the case of the example 1 of precedence actuation of a hydraulic line was also stopped, 
hydraulic oil leaked from the oil hydraulic cylinder of each part during the halt and hydraulic oil has 
slipped out of the hydraulic line with the drain by gravity if engine rotation stops, oil pressure stops 
being stabilized by fixed time amount immediately after engine starting. For this reason, although for a 
signal to change and to be able to depart immediately will be demanded for example, if an idle stop is 
carried out by the waiting for a signal, such a time lag is not desirable to rapid start. 

[0016] 3. Like the example 3 of trouble precedence in the case of applying an electric rotary pump to an 
automatic transmission, when using the hydraulic power unit of an automatic transmission only as a 
motor drive pump, the starting dependability of a motor is required. The viscosity of hydraulic oil is 
remarkably high, and if there is not sufficient generating torque for an electric motor, it becomes 
impossible because, for an automobile to start an oil pump in such an environment, although to be able 
to run also in a very-low-temperature environment -30 degrees C or less is demanded. Using the 
electric motor of high torque will raise cost, while causing weight increase. 

[0017] The purpose of this invention attains the reduction in an idle, and idle stop-ization using one oil 
pump, and also when the viscosity of hydraulic oil is high, it is to enable it to operate an automatic 
transmission certainly. 
[0018] 

[Means for Solving the Problem] In the automatic gear for automobiles which has the automatic 
transmission with which the automatic gear for automobiles of this invention changes gears, and 
transmits rotation of an engine crankshaft to a driving wheel The oil pump which supplies hydraulic oil to 
the gear change element which constitutes said automatic transmission, It has the power composition 
device which compounds the power of the engine-torque transfer shaft driven with said engine, and the 
power of the motor main shaft driven with an electric motor, and is transmitted to said oil pump. It is 
characterized by making it drive said oil pump with engine power and motor power. 
[0019] Said power composition device is the single pinion planetary-gear train which has the carrier 
supported for the pinion gear which gears to a sun gear, this and the ring wheel arranged at this 
alignment, and said sun gear and said ring wheel, enabling free rotation, and the automatic gear for 
automobiles of this invention is characterized by having connected said carrier with the pump drive 
shaft, having connected either of said ring wheels and said sun gears with said engine-torque transfer 
shaft, and connecting any or another side with said motor main shaft. 

[0020] Said power composition device the automatic gear for automobiles of this invention A sun gear, It 
is the double pinion planetary-gear train which has the carrier which supports the 2nd pinion gear which 
gears to the 1st pinion gear which gears to the ring wheel concerned, and said sun gear and said 1st 
pinion gear respectively free [ rotation ]. [ this, the ring wheel arranged at this alignment, and ] It is 
characterized by having connected said ring wheel with said pump drive shaft, having connected either 
of said carriers and said sun gears with said engine-torque transfer shaft, and connecting any or another 
side with said motor main shaft. 

[0021] The automatic gear for automobiles of this invention is characterized by having the one-way 
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clutch which prevents the inversion of said motor main shaft. 
[0022] 

[Embodiment of the Invention] H reafter, the gestalt of operation of this invention is explained to a 
detail based on a drawing. 

[0023] Drawing 1 is the skeleton Fig. showing the drive system which has the automatic gear for 
automobil s which is the gestalt of 1 operation of this invention, and the belt type nonstep variable 
speed gear (CVT) is used as an automatic transmission. As shown in drawing 1 , rotation of the 
crankshaft 1 driven with an engine (illustration abbreviation) is transmitted to a nonstep variable speed 
gear 4 through the torque converter 2 and the pre-go-astern switching unit 3 as start equipment. 
[0024] The torque converter 2 has the lock-up clutch 5, and the lock-up clutch 5 is connected with the 
turbine shaft 6. The one side of the lock-up clutch 5 is supply room, i.e., applying room, 7a, the other 
side will be open room, i.e., release room, 7b, and a torque converter 2 will be in an operating state by 
circulating the oil pressure supplied in release room 7b through applying room 7a. 
[0025] The crankshaft 1 is directly linked with the casing 8 of a torque converter 2, the engine-torque 
transfer shaft 9 is fixed to this casing 8, and this engine-torque transfer shaft 9 is directly linked with 
the crankshaft 1 through casing 8. 

[0026] The clutch 1 1 for advance for the pre-go-astern switching unit 3 to transmit rotation of the 
turbine shaft 6 which is an output shaft of a torque converter 2 in the forward direction to a nonstep 
variable speed gear 4, If it has the brake 12 for retreat for transmitting to hard flow, oil pressure is 
supplied to clutch oil sac 1 1 a and the clutch 1 1 for advance is made into a connection condition 
Rotation of a turbine shaft 6 is transmitted to a nonstep variable speed gear 4 in the forward direction, 
and if it supplies oil pressure to brake oil sac 1 2a and the brake 1 2 for retreat is made into a connection 
condition, it will be slowed down and transmitted to hard flow. 

[0027] The nonstep variable speed gear 4 has, the output shaft 14, i.e., the secondary shaft, the input 
shaft 13, i.e., the primary shaft, connected with the pre-go-astern switching unit 3, which became 
parallel to this. The primary pulley 15 is formed in the primary shaft 13, and the primary pulley 15 has 
fast pulley 15a fixed to the primary shaft 13, and movable pulley 15b with which counter this and the 
primary shaft 13 is equipped for shaft orientations by a ball spline etc., enabling free sliding, and it 
serves as adjustable, the cone spacing, i.e., the pulley flute width, of a pulley. The secondary pulley 16 is 
formed in the secondary shaft 14, the secondary pulley 16 has movable pulley 15b and movable pulley 
16b with which shaft orientations are equipped free [ sliding ] similarly at the secondary shaft 14 by 
countering fast pulley 16a fixed to the secondary shaft 14, and this, and the flute width of a pulley 
serves as adjustable. 

[0028] It is built over the belt 1 7 between the primary pulley 1 5 and the secondary pulley 1 6, and the 
flute width of both pulleys 15 and 16 is changed, and by [ which receive each pulley 15 and 16 ] twisting 
and changing the ratio of a path, rotation of the primary shaft 1 3 will change gears to a stepless story, 
and will be transmitted to the secondary shaft 14. 

[0029] Rotation of the secondary shaft 14 is transmitted to Wheels 19a and 19b through the gear train 
which has a reduction gear and differential equipment 18, in the case of a front drive vehicle, Wheels 19a 
and 19b become with a front wheel, and, in the case of a four-wheel drive car, an extension device is 
established between differential equipment 18 and a rear wheel. 

[0030] In order to change the flute width of the primary pulley 15 r the plunger 21 which has a body and 
the disk section is fixed to the primary shaft 13, the primary cylinder 22 which contacts the peripheral 
fac of this plunger 21 free [ sliding ] is being fixed to movable pulley 15b, and the drive oil sac 23 is 
formed between a plunger 21 and movable pulley 15b. 

[0031] In order to change the flute width of the secondary pulley 16, the plunger 26 which has a taper- 
like body is fixed to the secondary shaft 14, the secondary cylinder 27 which contacts the peripheral 
face of this plunger 26 free [ sliding ] is being fixed to movable pulley 16b, and the drive oil sac 28 is 
formed between a plunger 26 and movable pulley 16b. 

[0032] The pr -go-astern switching unit 3 and th nonstep variabl sp d g ar 4 ar incorporated in 
the gearbox casing 29, and in ord r to supply hydraulic oil to th g ar chang el m nt which is prepared 
in the drive oil sacs 23 and 28 establish d in the nonstep variable speed gear 4, or the pre-go-astern 
switching unit 3, and operates with oil pressure, such as clutch oil sac 11a and brake oil sac 12a, the oil 
pump 30 is formed. 
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[0033] Drawing 2 is the sectional view expanding and showing the important section of d rawing 1 , 
drawing 3 is the sectional view showing the oil pump 30 seen from the direction which meets the A-A 
line in drawing 2 , and the oil pump 30 has the pump body 32 attached in rear-cover 31a fixed to the 
gearbox casing 29. This oil pump 30 is a trochoid pump, in the pump body 32, as shown in drawing 3 , an 
outer rotor 33 and the inner rotor 34 carry out eccentricity mutually, it is equipped respectively free 
[ rotation ], inner gear 33a is prepared in an outer rotor 33, and outer gear 34a is prepared at the inner 
rotor 34. 

[0034] The power composition device 35 is formed in the pump body 32, and the power composition 
device 35 is incorporated in the gear housing 40 attached in the pump body 32. This power composition 
device 35 has, the internal gear 39, i.e., the ring wheel, the sun gear 37, i.e., the sun gear, prepared in the 
1st driving shaft 36, which has been concentrically arranged with this and was prepared in the 2nd 
driving shaft 38 in the air, and the carrier 42 formed in the pump drive shaft 41 in the air with which the 
outside of the 1st driving shaft 36 was equipped free [ rotation ] is equipped with two or more pinion 
gears 43 which gear to a sun gear 37 and a ring wheel 39 free [ rotation ]. This pump drive shaft 41 is 
connected with the inner rotor 34 which is the mechanical component of an oil pump 30. 
[0035] Drawing 4 is the skeleton Fig. showing the power composition device 35 seen from the direction 
in which the B-B line in drawing 2 is met, and the power composition device 35 which a pinion gear 43 
gears to a sun gear 37 and a ring wheel 39, respectively, and is shown in drawing 2 is the epicyclic gear 
device of a single pinion planetary-gear train, i.e., a single pinion type. 

[0036] As shown in drawing 1 , the follower side sprocket 45 and the driving-side sprocket 44 which the 
engine-torque transfer shaft 9 is directly linked with the crankshaft 1 through the casing 8 of a torque 
converter 2, and the driving-side sprocket 44 was fixed to this engine-torque transfer shaft 9, and were 
fixed to the 1st driving shaft 36 are equipped with the chain 46, and the 1st driving shaft 36 is driven 
with an engine. These sprockets 44 and 45 and chains 46 are covered with front-cover 31b fixed to 
rear-cover 31a. 

[0037] As shown in drawing 2 , an electric motor 47 is attached in a gearbox casing 29, the motor main 
shaft 48 of this electric motor 47 is directly linked with the 2nd driving shaft 38, and the pump drive 
shaft 41 with which the carrier 42 was formed is connected with the inner rotor 34 as a pump 
mechanical component of an oil pump 30. 

[0038] Thereby, a sun gear 37 is connected with an engine through the 1st driving shaft 36, a ring wheel 
39 is connected with the motor main shaft 48 through the 2nd driving shaft 38, engine power and motor 
power are compounded by the power composition device 35, and an oil pump 30 is transmitted to the 
inner rotor 34 as a pump mechanical component. However, a sun gear 37 is driven with an electric motor 
47, and you may make it drive a ring wheel 39 with an engine. 

[0039] Drawing 5 is the block diagram showing the control unit 50 for controlling rotation of an electric 
motor 47, it has the target motor rotation setting section 51, Motor Driver 52 which performs motorised 
according to desired value, and the fail detecting element 53, and feedback control of the number of 
motor rotations is carried out to Motor Driver 52 based on the signal of the rotation sensor 54 attached 
in the electric motor 47. 

[0040] In order to determine a target motor rotational frequency, the throttle opening signal 55, an 
engine speed signal 56, a vehicle speed signal 57, the range switch signal 58, the brake switch signal 59, 
and the oil-temperature signal 60 of hydraulic oil are sent to the target motor rotation setting section 
51, respectively. 

[0041] The engine coordination signal 61 and the change gear coordination signal 62 are sent to the 
target motor rotation setting section 51, or the bidirectional signal line for receiving is connected to it. 
The engine coordination signal 61 receives the idle stop preliminary announcement signal from an 
engine, or sends out an idle stop inhibiting signal conversely at the time of a motor fail. The change gear 
coordination signal 62 receives for example, a pump rotation rise demand, or sends out a fail signal and 
makes a change of a lock-up schedule or gear change Rhine make to a change gear. 
[0042] Generally the rate relational expression of a single planetary-gear train is following (3). It is 
expressed with a formula and is pump engine-speed omega c. Engine-speed omegas Motor engine- 
speed omega r It becomes the sum. 

[0043] omega r-Zr+omega s and Zs=omega c x (Zr+Zs) — (3) However, Zr It is the number of teeth of a 
ring wheel, and is Zs. It is the number of teeth of a sun gear. 
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[0044] Drawing 6 is (3). If it is the characteristic ray Fig. which diagramed the relation of a formula and is 
shown in this drawing, it is engine-speed omegas. It is motor rotational frequency omega r to an axis of 
abscissa at certain conditions. Pump rotational frequency omegac is shown on the axis of ordinate. 
Motor rotational frequency omega r Pump rotational frequency [ when being 0 ] omega c {Zs/(Zr+Zs)} 
and omegas It becomes and an oil pump 30 will be driven at the rotational frequency slowed down to the 
engine speed. Motor engine-speed om ga r It is made to go up and is engine-speed omegas. If in 
agreement, it is pump engine-speed omega c. Engine-speed omegas It becomes the same and is motor 
ngine-speed omega r further. If it is made to go up, it is engine-speed omegas. A pump can be driven 
at the exceeded engine speed. 

[0045] Therefore, if it is in the automatic gear to illustrate, also when an engine is low rotation, the flow 
rate of required hydraulic oil can be secured by raising rotation of an electric motor 47. Especially, an oil 
pump 30 can be driven with an electric motor 47 also in an engine shutdown. 

[0046] On the contrary, if rotation of an electric motor 47 is made low, since the rotational frequency of 
an oil pump 30 will decrease, power loss can be reduced. An electric motor 47 is reversed to make the 
rotational frequency of an oil pump still lower. Since an electric motor 47 will absorb a part of engine 
torque, if a regeneration circuit is connected to an electric motor 47, in an inversion, although used as 
electrical energy, it can do, and the rotational frequency of an oil pump 30 can be efficiently controlled 
in it. 

[0047] Since an oil pump can be driven by engine rotation even when an electric motor 47 is starting 
impossible, the dependability of an automatic gear can be raised. 

[0048] Since it can do [ driving a pump only with an engine, or ] even if a motor will be in a slip condition 
by an open circuit, driver circuit breakage, etc. of a coil if a motor with a brake, i.e., electromagnet-type 
the motor with a mechanical brake which locks rotation of a motor at the time of un-energizing, is 
especially used as an electric motor 47, the dependability of an automatic gear can be raised. 
[0049] Furthermore, since the planetary~gear train was used as a power composition device 35, pump 
driving torque can be distributed to an electric motor 47 and an engine, and the load of a motor can be 
mitigated. The following formulas show the partition ratio of pump driving torque. 
[0050] 

Engine assignment torque Te = {Zs/(Zr+Zs)}, Tp — (4) Motor assignment torque Tm = {Zr/(Zr+Zs)}, Tp - 
- (5) It corrects. Tp It is the driving torque of an oil pump, and as shown in these formulas, the torque 
which an electric motor 47 shares is decreasing compared with the case where a pump is driven, by the 
motor independent, and the miniaturization and lightweight-izing of an electric motor 47 of it are 
attained. 

[0051] Drawing 7 is the sectional view showing the part corresponding to drawing 2 of the gestalt of said 
operation in the automatic gear for automobiles which is the gestalt of other operations of this 
invention. 

[0052] When an one way clutch 49, i.e., an one-way clutch, is formed between the 2nd driving shaft 38 
and the gear housing 40 with which the ring wheel 39 was formed, the motor main shaft 48 rotates 
normally, that rotation is transmitted to a ring wheel 39 and a ring wheel 39 is reversed, the inversion of 
the motor main shaft 48 is regulated and it is made possible [ a ring wheel 39 ] only for normal rotation, 
if it is in this automatic gear. It becomes unnecessary that this uses a motor with a brake like the 
g stalt of operation mentioned above. That is, since the gear housing 40 supports the torque generated 
in a ring wheel 39 according to the reaction of a pump drive through an one-way clutch 49 when an 

lectric motor 47 cannot be started, an oil pump 30 will be driven only with an engine. Since an one-way 
clutch 49 is small, its torque load capacity is high and there are few limits to an operating environment 
compared with a brake, it can do [ forming an electric motor 47 into small lightweight as compared with 
the case where a motor with a brake is used, or ]. However, since it becomes impossible to use the low 
rotating part of the pump realized by an electric motor 47 being reversed among the pump rotation 
regions shown by drawing 6 f it is necessary to choose according to the range of fluctuation of the 
consumption flow rate of a hydraulic system. <BR> [0053] Drawing 8 is th skeleton Fig. showing the 
important section of the automatic gear for automobiles which is the g stalt of other operations of this 
invention, and drawing 9 R> 9 is the skeleton Fig. showing the part which meets the C-C line in drawing 
8 . 

[0054] As mentioned above, the power composition function of an epicyclic gear device, i.e., a 
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planetary-gear train, distributes the driving torque of an oil pump 30 to an engine and an electric motor 
47, and there is a property that the one where the rate of a torque assignment is larger governs a pump 
rotational frequency more strongly. Generally, in a single pinion planetary-gear train, it is Zr/Zs =1.5 -3 
and, thereby, the rate of an assignment of a motor is 60% - 75%. If the input member of a planetary-gear 
train is reversed, a sun gear is connected with the motor main shaft 48 of an electric motor 47 and a 
ring wheel 39 is connected with an engine, a field with few rates of a motor assignment (40% - 25%) can 
be covered easily. When there are few rates of a motor assignment than 25%, or if the field exceeding 
75% also sets a remarkable large item as a ring wheel 39, it can realize, but having no motor or since a 
difference only with a motor decreases, there are few practical demands. 

[0055] If it is in the gestalt of operation shown in drawing 8 and drawing 9 , near 50% of rates of an 
assignment which it is considered for there to be a practical demand and cannot be applied in a single 
pinion planetary-gear train is realizable. 

[0056] If it is in the gestalt of this operation, a sun gear 37 is attached in the 1 st driving shaft 36 like 
the case where it mentions above, and this driving shaft 36 is connected through the chain 46 to the 
engine-torque transfer shaft 9 directly linked with the engine crankshaft 1. On the other hand, a carrier 
42 is connected with the motor main shaft 48 as shown in drawing 8 through the 2nd driving shaft 38, 
and the ring wheel 39 is connected through the pump drive shaft 41 in the air, the inner rotor 34, i.e., the 
mechanical component, of an oil pump 30. 2nd pinion gear 43b which gears to 1st pinion gear 43a which 
gears to a ring wheel 39, and this pinion gear 43a and sun gear 37 becomes a carrier 42 with a pair, it is 
equipped free [ two or more pair rotation ], and this power composition device 35 is the epicyclic gear 
device of a double pinion planetary-gear train, i.e., a double pinion type. 

[0057] The rate relational expression and torque relational expression of this double pinion planetary- 
gear train are as follows. 
[0058] 

omegar-(Zr-Zs)+omegas and Zs=omega r xZr — (6) Engine assignment torque Te = (Zs/Zr), Tp — (4) 
Motor assignment torque Tm = {(Zr-Zs) /Zr} Tp — (5) If referred to as Zr/Zs =2 Since the rate of a 
motor assignment becomes 50%, it can make the power composition device 35 the rate of a motor 
assignment which is hard to obtain in a double pinion planetary-gear train, then a single pinion 
planetary-gear train, and can complement a single pinion planetary-gear train. 

[0059] Even if it is in this type of power composition device 35, a sun gear 37 is looked like [ the motor 
main shaft 48 ], it drives more, and you may make it drive a carrier 42 with an electric motor 47, and 
may make it form the one-way clutch 49 which prevents the inversion of the motor main shaft 48 in the 
power composition device 35. 

[0060] It cannot be overemphasized that it can change variously in the range which this invention is not 
limited to the gestalt of said operation, and does not deviate from the summary. 

[0061] For example, although the torque converter 2 is formed in the drive system shown in drawing 1 , 
this invention can be applied also when it does not have this. Moreover, although drawing 1 shows the 
drive system which has a nonstep variable speed gear 4 as an automatic transmission, also when it has 
a multistage type automatic transmission, it can be considered as the configuration illustrating the oil 
pump for the drive of the gear change element which constitutes it. 
[0062] 

[Effect of the Invention] Only an engine or an electric motor can drive an oil pump with both an engine 
and an electric motor, without enlarging a change gear, since one oil pump for operating the gear change 
element in an automatic transmission can be driven with an engine and an electric motor according to 
this invention. 

[0063] Even if it makes it lower the rotational frequency of an idling, it becomes unnecessary to make 
the capacity of an oil pump enlarge. 

[0064] Even if it makes it stop rotation of an idling at the time of a car halt, actuation of an automatic 
transmission can be immediately made into a stable state immediately after engine starting. 
[0065] Even when the viscosity of hydraulic oil is high, an oil pump can be started and an automatic 
transmission can be operated certainly. 

[0066] By making an epicyclic gear device into a power composition device, engine power and electric 
motor power can be compounded in the limited tooth space, it can transmit to an oil pump, and, 
moreover, the rate of a burden of the pump driving torque for driving an oil pump with an electric motor 
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can be changed easily. 
[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the skeleton Fig. showing the drive system which has the automatic gear for 
automobiles which is the gestalt of 1 operation of this invention. 

[Drawing 2] It is the sectional view expanding and showing the important section of drawing 1 . 
[Drawing 3] It is the sectional view showing the oil pump seen from the direction which meets the A-A 
line in drawin g 2 . 

[ Draw ing 4] It is the skeleton Fig. showing the power composition device seen from the direction in 
which the B~B line in dr awi ng 2 is met. 

[Drawing 5] It is the block diagram showing the control unit for controlling rotation of an electric motor. 
[Drawing 6] It is the characteristic ray Fig. showing the operational characteristic of an oil pump shown 
in drawing 2 . 

[Drawing 7] It is the sectional view showing the part corresponding to drawing 2 of the gestalt of said 
operation in the automatic gear for automobiles which is the gestalt of other operations of this 
invention. 

[Drawing 8] It is the skeleton Fig. showing the important section of the automatic gear for automobiles 
which is the gestalt of other operations of this invention. 

[Drawing 9] It is the skeleton Fig. showing the part which meets the C-C line in drawing 8 . 
[Description of Notations] 

1 Crankshaft 

2 Torque Converter 

9 Engine-Torque Transfer Shaft 

29 Gearbox Casing 

30 Oil Pump 

32 Pump Body 

33 Outer Rotor 

34 Inner Rotor 

35 Power Composition Device 

36 1st Driving Shaft 

37 Sun Gear 

38 2nd Driving Shaft 

39 Ring Wheel 

41 Pump Drive Shaft 

42 Carrier 

43, 43a, 43b Pinion gear 
44 45 Sprocket 

47 Electric Motor 

48 Motor Main Shaft 

49 One-way Clutch 

[Translation done.] 
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